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This Report was prepared by Bechtel Power Corporation (Bechtel) expressly
and exclusively for the purpose stated in the Professional Services Agree-
ment between (1) Bechtel and (2) Smith, Currie & Hancock LLP (SCH) in its
capacity as legal representative of South Carolina Electric & Gas Company
and South Carolina Public Service Authority (together the Owners). Any use
of this Report (or any part thereof) for any different purpose is expressly not
authorized.

This Report includes materials based on Bechtel's intellectual property (in-
cluding Bechtel know-how), as well as Bechtel's industry experience and
knowledge. Any disclosure of any such material beyond SCH and the Own-
ers is not authorized.

Except where specifically stated to the contrary, the information contained in
this Report was provided to Bechtel by others and has not been inde-
pendently verified or otherwise examined to determine its accuracy, com-
pleteness or feasibility. In addition, the report relies upon certain assump-
tions which have been made. Any person’s unauthorized use of or reliance
on this Report or any information contained in this Report shall be at such
person'’s sole risk.
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Executive Summary

in accordance with a Professional Services Agreement signed on August 6, 2015 between
Bechtel Power Corporation and Smith, Currie & Hancock LLP (SCH), Bechtel performed an
assessment of the Virgil C. Summer Nuclear Generating Station (V.C. Summer) Units 2 & 3
project. The objective of the assessment was to assist SCH and the Owners (South Carolina
Electric & Gas Company (SCE&G) and South Carolina Public Service Authority (SCPSA)) to
better understand the current status and potential challenges of the project to help ensure the
project is on the most cost efficient trajectory to completion.

Based on Bechtel's assessment, the current schedule is at risk. Significant issues affecting
" schedule include:

* The to-go scope quantities, installation rates, productivity, and staffing levels all point to
project completion later than the current forecast. Bechtel's assessment, based on certain
assumptions, is that the Unit 2 and Unit 3 commercial operation dates (CODs) will extend

as follows:
Impacts on Commercial Operation Dates
‘Unit 2 Al Unit3
Current COD June 2019 June 2020
Adjustment 18 to 26 months 24 to 36 months
New COD Dec 2020 to Aug 2021 June 2022 to June 2023

= While the Consortium’s engineering, procurement, and construction (EPC) plans and
schedules are integrated, the plans and schedules are not reflective of actual project
circumstances.

- = The Consortium lacks the project management integration needed for a successful project
outcome. y

« There is a lack of a shared vision, goals, and accountability between the Owners and the
Consortium.

= The Contract does not appear to be serving the Owners or the Consortium particularly
well.

0G Jo 9 8bed - 3-GOE-2102 # 1942900 - OSdOS - Wd §2:Z L2 JoquanoN 2102 - 314 ATTVOINOYLOF 13

* The detailed engineering design is not yet completed which will subsequently affect the
performance of procurement and construction.

= The issued design is often not constructible resulting in a significant number of changes
and causing delays.

* The oversight approach taken by the Owners does not allow for real-time, appropriate cost
and schedule mitigation.
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= The relationship between the Consortium partners (Westinghouse Electric Company
(WEC) and Chicago Bridge & Iron (CB&l)) is strained, caused to a large extent by
commercial issues.

= The recently announced acquisition of CB&| by WEC and the hiring of another
construction contractor may help to resolve many of the Consortium-related commercial
issues in the near term. However, this acquisition alone may not address the observed
EPC shortcomings, therefore potentially causing further delays in mitigating the resulting
project impacts. The issues at V.C. Summer rest with both engineering, procurement, and
construction, but our observation is that the resolution of those issues are driven too often
by commercial considerations rather than by overall EPC logic, often to the detriment of
the Owners. There is concern that many of the drivers are still in place for this decision
making dynamic to continue, thereby furthering the need for a much stronger EPC
management organization within the Owners' team.
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1.1 Assessment Scope

In accordance with the August 6, 2015 Professional Services Agreement, Bechtel's team
evaluated the current status and forecasted completion plan through the design, supply chain,
and construction aspects of the project. The focus of the assessment was on understanding the
issues that have caused impacts to date, assessing the effectiveness of the mitigation plans put
into place to address those issues, and reviewing the project management tools and work
pracesses being employed to plan and execute the project, including change management,
through completion and turnover of the units.

The following process was used to perform the assessment:

= Data validation

= Site walkdowns

= | eadership team interviews

= Functional breakout sessions

= Preparation of report

Areas reviewed during the assessment included project management, engineering and licensing,
procurement, construction, startup, and project controls. An assessment of the project schedule
was also performed. During the assessment period, the Bechtel team:

= Reviewed 353 Consortium and Owner documents

» Attended 70 meetings with Consortium and Owner personnel
= Conducted 35 interviews of Consortium and Owner personnel
= Completed 24 site walkdowns/real-time observations

= Attended 7 subject-specific presentations

1.2 Documents Reviewed

The assessment is based on the data, schedule, and other information provided to the team by
the Consortium and the Owners during August, September, and October 2015. A listing of
documents received and reviewed during the assessment is provided in Appendix A. Some data
and information was provided electronically by the Owners and the Consortium. For the majority
of data and information, a single hard copy was placed in a reading room at the site and no
additional copies could be made. This limited the ability of the Bechtel team to fully assess the
information (e.g., engineering schedules, ROYG (red-orange-yellow-green) report, etc.). Further,
many documents that contained sensitive information (e.g., contract terms, financial details, etc.)
were redacted.

Strictly Confidential to Bechtel, SCE&G, and SCPSA. M e o Page | 3
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[ Materials received, collected, or prepared by Bechtel in connection with the assessment are the
property of the Owners and were treated as confidential by Bechtel.

1.3 Assessment Team

The assessment was performed by the following Bechtel professionals:

Dick Miller Manager of Operations, Assessment Project Lead
Carl Rau Executive Sponsor

George Spindie Construction Manager

Mike Robinson Construction Manager

Ed Sherow Engineering Manager

Ron Beck Project Manager (Engineering and Construction)
Steve Routh Project Manager (Engineering and Licensing)
Bob Exton Procurement Manager

Jason Moore Project Controls Manager

Jonathon Burstein  Project Controls Manager

Bob Pedigo Startup Manager

Jerry Pettis Project Administrator

Reviewers

Ty Troutman Principal Vice President, Assessment Reviewer
John Atwell Principal Vice President, Assessment Reviewer

The collective experience of these senior managers includes:

= Over 500 years of total experience
*  Over 300 years of EPC nuclear experience

*  Project management experience on over 85 EPC projects
Resumes of the Bechtel assessment team personnel are included in Appendix B.

14 Assessment Timeline

Key dates included:

0G Jo 6 bed - 3-GOE-210T # 194900 - OSdOS - Wd §2:Z 12 JoquanoN 2102 - 314 ATTVOINOYLOT 13

July 1, 2015 initial data request issued by Bechtel

August 6, 2015 Agreement signed

August 13, 2015 Kickoff meeting with the Owners and the Consortium
August 14, 2015 Initial documents received from the Consortium
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August 19, 2015

September 8, 2015
September 9, 2015

September 8, 2015 to
October 16, 2015

October 22, 2015
November 6, 2015

Portions of Integrated Project Schedule received from the
Consortium

Bechtel team mobilized to site
Consortium presentation to Bechtel team

Bechtel team at site performing walkdowns, interviews, document
reviews, etc.

Bechtel presentation to SCH, SCE&G, and Santee Cooper
Bechte! report issued to SCH

Copies of Bechtel's weekly reports to SCE&G and Santee Cooper are provided in Appendix C.

Strictly Confidential to Bechtel, SCE&G, and SCPSA.
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Project Managementl

This section describes the assessment of the project management aspects of the project. Section
2.1 provides a summary of the assessment. Section 2.2 provides project management
observations and recommendations.

21 Summary

The execution of any large scale EPC project is a cross-functional task covering the entire range
of these services plus more as covered in the contractual agreement(s). To ensure that that the
range of services is fully integrated such that the project can be executed as efficiently as
practical, it is incumbent upon the project management staff to plan, organize, direct, and control
all facets of the project. As the Owners, SCE&G and Santee Cooper have the responsibilities to
manage their portion of the prime contract and ensure that the Consortium contractors are
fulfilling their contractual obligations.

In performing the project management assessment, Bechtel approached this project
management function in two ways. Bechtel assessed how the Owners were managing their
contractual responsibilities and secondly how the Consortium partners were managing their
contractual obligations. Contractual documents were provided to Bechtel for the assessment;
however, the contractual documents were redacted to a large extent. Bechtel was not provided
any commercial terms associated with the prime contract agreement between the Owners and
the Consortium. As a consequence and as regards any commercial terms between the Owner
and the Consortium or between the Consortium partners, Bechtel was left to rely on information
provided during management interviews, presentations, and attendance at daily, weekly, and
monthly meetings.

2.2 Observations and Recommendations

Project management observations and recommendations are identified in Table 2-1.

| ___ Table 2:1. Project Management Observations and Recommendations
No. ] :  Description R
PM1 | Observation(s)
e The Consortium’s project management approach does not provide appropriate visibility nor
does it provide accuracy on project progress and performance.
* There is a lack of accountability in various Owner and Consortium departiments.

¢ The Consortium’s lack of project management integration (e.g., resolution of EPC issues) is a
significant reason for the current construction installation challenges and project schedule

delays.
e The approach taken by the Owners does not allow for real-time, appropriate cost and schedule
mitigation. .
Strictly Confidential to Bechtel, SCE&G, and SCPSA. Page | 6
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Table 2-1. Project Management Qbser\mt_ipns and Recommendatlons

No. __ Description

Recommendation(s)

¢ Develop an Owners' Project Management Organization (PMO) and staff with
EPC-experienced personnel dedicated to the project that are empowered with the roles, re-
sponsibilities, and accountabilities for making the needed project-related decisions to keep the
project on track.

o  Assign recognized high-performing personnel to the current management personnel in WEC
and CBA& (i.e., shadow positions) as part of a major improvement pian.

PM2 | Observation(s)

The WEC-CB& relationship is strained, caused to a large extent by commercial Issues (see last
bullet of Executive Summary).

. Recommendation(s)

s The Owners should take an active role in determining the reason(s) for the relationship and
develop an action plan, including possible new contract terms, to fix the relationship.

PM3 | Obse s
The overall morale on the project is low.

Recommendation(s)

¢ The Project needs to experience some successes, no matter how small. Publish and post
scheduled activities for the coming months around the job site. Post activities that have a high
likelihood of being completed within schedule. Reward those responsible for achieving suc-
cess (i.e., make success contagious).

« Recognize individuals for their contributions to the project. For example, have an employee of
the month from the various functions/various craft trades and publicly reward them. Rewards
could include preferred parking for a month, gift certificates, etc.

PM4 | Observation(s

» Itappears that the Contract has created an imbalance between the Owners and the Consor-
tium. The Consortium does not appear to be commercially motivated to meet Owner goals.

» Engineering has not been completely responsive to Procurement and Construction requests
for clarification and changes (e.g., timeliness, constructible designs}); this is believed to be
caused mostly by the commercial situation.

e The Consortium's commercial structure, while not shared, is outwardly affecting the day-to-day
working relationships between the Consortium partners and is creating performance issues,
including significant non-manual turnover.

0G Jo gl dbed - 3-G0E-2102 # 194900 - 0SdOS - Wd §2:2 ¢ JoquisnoN 210z - d31Id ATIVOINOYLO3 T3

Recommendation(s)

e Align commercial conditions with the project goals.

e Facilitate Owner and Consortium teambuilding. If necessary, replace personnel with others
that share the goals developed by the project.

« Determine the realistic to-go forecast costs for the project completion, make adjust-
ments/changes where necessary.

Sirictlybonﬁ&eﬁﬁaﬂo Bechtel, SCE&G, and SCPSA. S TS T 1 T
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Engineering and Licensing

This section describes the assessment of the engineering and licensing aspects of the project.
Section 3.1 provides a summary of the engineering status. Section 3.2 addresses current
licensing status. Section 3.3 provides engineering and licensing observations and
recommendations. .

3.1 Engineering Current Status

There are approximately 15 to 18 months of sustained detailed design engineering to be
completed by the Consortium for the AP1000 standard plant and the V.C. Summer site specific
design. The majority of this engineering is scheduled to be compieted by December 2016 based
on the information contained in the WEC and CB&l to-go engineering completion schedules.
Some of this design work is near term critical path to support procurement and construction
(primarily civil and module work), while the balance is design work which must be completed to
support fuel load.

Other significant engineering workloads include completing design engineering work needed for
fuel load and startup, resolution of Engineering & Design Coordination Reports (E&DCRs),
resolution of Non-Conformance and Disposition Reports (N&Ds), and vendor document reviews.

3.1.1 WEC Engineering

In general, WEC is responsible for performing detailed design engineering for the nuclear island
(containment and auxiliary building) structures; the plant safety systems; ASME Class 1,2 and 3
piping systems; and nuclear island structural, equipment, and piping modules. Turbine
instrumentation and controls (1&C) are being designed by Toshiba for WEC. WEC also specifies
and procures all standard plant valves.

WEC states that they completed their detailed design engineering for the U.S. AP1000 standard
plant (V.C..Summer and Vogtle) in April 2015. Engineering complete is defined as Certified for
Procurement and Construction (CFPC) or Issued for Construction (IFC). WEC has identified that
approximately 4% of the design engineering has not yet been completed. This remaining
engineering is referred to as "Engineering Debt" and it includes both the engineering that must be
completed to support procurement and plant construction as well as the substantial other
engineering activities needed for fuel load and startup. I&C design is also not completed and is
not included in the to-go "debt” work scope. Design Deliverables (DDs) consist of construction
and procurement drawings, documentation, and other “debt” reconciliation. Approximately 1,400
DDs remain to be completed. During the September 9, 2015 Consortium presentation, WEC
stated that they were 94.3% design complete.

WEC's major to-go design priorities to support construction are:

* Electrical tray, conduit, and supports design above El. 100’ in the auxiliary building.

Page IQ
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« Civil design above EI. 100’ in the auxiliary building; C7 reinforcing steel EI. 135’ — El. 162’
in the auxiliary building.

= A5/AG floors in the auxiliary building.

= SPL18 and SPL51 floor modules design madifications based on China installation
experience; this is about 20% review complete and the modified design is urgently needed
by construction to support module fabrication and installation.

WEC detailed design engineering is being performed at its home office in Cranberry, PA, offices
in Spain, and to a limited extent at the V.C. Summer and Vogtle sites and in other WEC offices.
WEC has approximately 520 engineering personnel assigned to the AP1000 design engineering
efforts, but only about 40 are located at the V.C. Summer site. Within the Cranberry engineering
staff, WEC has established three “response teams” consisting of approximately 80 engineers
dedicated to addressing emergent issues requiring engineering disposition or resolution. These
teams are civil-electrical, modules, and mechanical. WEC is also planning to put in place a review
board for electrical and piping to anticipate potential design changes and construction challenges
and resolve these well in advance of the construction need date.

3.1.2 CBA&l Engineering

In general, CB&l is responsible for performing detailed design engineering for the balance of plant
including the turbine island, annex building, radwaste building, diesel generator building, service
building, administration building, and site specific structures and systems. CB&l is also
responsible for the design of approximately 45 systems, including ASME B31.1 piping systems
and all cable routing and scheduling. CB&l is the design authority for the AP1000 standard plant
balance of plant and site specific design work.

CB&I has not yet declared “Engineering Complete.” The integrated project schedules showed
August 31, 2015 as the “Engineering Complete” date. During the September 9, 2015 Consortium
presentation, CB&l stated that they were 82.5% design complete.

CB&l's to-go standard plant (“1 x 4") and V.C. Summer site specific work is contained in its P6
to-go engineering schedule. A review of this schedule shows it to be comprehensive and it
identifies interfaces with procurement, vendors, construction, and WEC engineering. CB&l's
major to-go design priorities to support construction are:

= Chilled water system redesign, scheduled to be issued by December 2015
* Turbine drain and vent system redesign, scheduled to be issued by December 2015

* Annex building reinforcing steel design, being resolved by CB&l's Vogtle design team,
common for V.C. Summer

= Main steam piping overdesign (main steam pipe wall thickness over-specified by WEC) —
creating revised support designs and problems with the design of the main steam pipe
anchor at the auxiliary building wall (stargate)

Strictly Confidential to Bechtel, SCE&G, and SCPSA. Page |9
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= ASME N-5 data reports, which are planned to be inserted into the construction schedule
by the end of September 2015.

CB&l's detailed design engineering is being performed primarily onsite at V.C. Summer with
support from the Vogtle site and CB&I’s home office locations. CB&| has approximately 270
engineering personnel assigned to the AP1000 and site specific scope, of which 184 are located
at V.C. Summer, 27 at Vogtle, and the remaining personnel in CB&I's Charlotte, NC, or Canton,
MA, offices.

3.1.3 SCE&G Engineering

SCE&G provides engineering oversight of WEC and CB&lI. This oversight includes the following
generic items:

= Monthly schedule review and progress meetings

= E&DCR review (on a sampling basis)

= Review of major equipment N&Ds for “accept as is” or “repair”

= Review and input to departure evaluations and license amendment requests (LARS)

= |TAAC coordination and closure

= Review and approval of “upper tier* design documents, such as P&IDs and single lines.

As part of its efforts, SCE&G maintains close coordination with its Southern Company
counterparts for Vogtle Units 3 & 4.

SCE&G engineering consists of 17 persons--the manager, 2 supervisors, and 14 engineers.
3.1.4 Control of Engineering Activities

WEC and CBa&il hold a weekly engineering schedule update and interface meeting to status
engineering progress. The ROYG report is reviewed and it identifies engineering activities that
are impacting construction. A gap file report is also prepared to identify engineering and
construction activity interface ties. SCE&G also holds monthly engineering completion status
meetings with WEC and CB&l.

The design change control process being used by both WEC and CB&I consists of design change
proposals (DCPs) and E&DCRs. Both are managed through a “stage gate” process. DCPs are
noted as “Class 1" and “Class 2" as are E&DCRs. Class 3 E&DCRs are not part of the stage gate
process for design change control.

Both WEC and CB&l employ an engineering Finish it Now (eFIN) process in support of
Construction. Emergent work is taking priority to DD completion within both the WEC and CB&!
design organizations. WEC indicated that it expects changes (rework) to a few ASME pipe spools
that have already been delivered to the site. Most of the changes (rework) are expected in ASME
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pipe supports resulting from changes in pipe support locations. Discussions with CB&l electrical
field engineers and superintendents indicate that there may be similar rework issues with WEC
electrical cable tray support designs due to design complexity.

3.1.5 Post-Detailed Design Engineering Closure Plan

Beyond completing the detailed design needed for construction, there remains a significant
amount of engineering that must be performed to support fuel load and startup. This primarily
involves the design engineering work performed by WEC, and to a lesser degree the work
performed by CB&I. These activities and programs must be completed to support preoperational
testing, startup, and system turnover for fuel load and power ascension testing and include:

= Final nuclear steam supply system (NSSS) safety analyses for as-built conditions,
including small break and large break loss-of-coolant accident analyses

= ASME pipe stress and pipe support as-built reconciliation
= Structural adequacy evaluation for Category | structures

= Containment structural integrity and containment integrated leak rate test programs
(including engineering acceptance criteria)

= Hot functional and vibration monitoring test program (including engineering acceptance
criteria)

= Class 1 stress reports (components and piping)
= Engineering support to component testing and pre-operational testing and startup

* Engineering document/record turnover to the Owner

This work needs to be fully scoped, resource-loaded, and scheduled in the P6 integrated project
schedule with appropriate ties to construction and startup program activities. Based on a review of
the current schedule, the Consortium has not started this planning effort.

3.1.6 Design Change Control and Emergent Design Engineering Work Scope

Because of design complexity, particularly reinforcing bar design and spacing tolerance
requirements, structural module fabrication in offsite and onsite fabrication shops is requiring a
significant amount of E&DCRSs to be reviewed and dispositioned by engineering to modify issued
designs to be more constructible. This trend will continue as construction moves to the installation
of piping, cable tray, conduit, HVAC, and equipment/components, especially with the supports for
these items owing to the complexity of design that has been identified in advance by construction
personnel.

The number of issues identified during the current civil phase of the construction effort is

significant. These issues have been identified during the erection of the nuclear island and turbine
island structures which comprise reinforced concrete basemats, exterior and interior walls, as well
as the auxiliary building and several major steel composite structural modules in the containment.
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Current data shows that from May to September 2015 there is a trend of more E&DCRs being
initiated (requests made) than are being closed (approved/dispositioned). This data shows that
current E&DCR backlog work is not being worked off and indicates that a continued focus and
possible increase in staffing is required:

0 a 0se 0
WEC ~85 ~71 ~78
CBé&l 161 149 60

The incorporation of E&DCRs into the parent document is tracked and status data is provided in
typical engineering design completion (EDC) dashboards (as seen in the Tuesday site POD
meeting data). The data in the September 15, 2015 POD showed E&DCR incorporation is behind
(shown with status “red” for 3 of 4 categories).

E&DCR response support has the potential to pull resources from other ongoing design
completion efforts and negatively impact emergent construction needs if timely responses are not
provided. The incorporation of approved E&DCRs into the parent document will be a resource
demand, but failing to timely incorporate E&DCRs into parent documents will violate procedures
and provide a potential error trap of multiple changes against work being planned and
implemented.

3.1.7 Non-Conformance and Disposition Reports

N&Ds require design engineering support for disposition approvals and assessment of impacts to
issued design for dispositions of “repair” and “use as is". This disposition concurrence is an
emergent activity that is usually a high priority to support construction.

N&Ds are tracked and summaries are provided in various reports. The Thursday POD report has
both WEC and CB&I open N&D reports by age. The September 24, 2015 POD showed 183 N&Ds
open for WEC action and 477 N&Ds open for CB&| action. The October 1, 2015 POD showed 183
N&Ds for WEC action and 328 N&Ds open for CB&l action. (Note: The CB&I action includes both
design and field engineering actions as the data split between groups was not readily available.)

N&D response support has the potential to pull resources from other ongoing design completion
efforts to support the emergent construction needs.

3.1.8 Vendor Document Review and Approval
It was identified that WEC has approximately 35,000 remaining vendor documents to review and

approve and that CB&I has approximately 100,000 vendor documents yet to approve.
Procurement engineering has the responsibility for reviewing and approving these documents.
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3.1.9 Technical Engineering Issues

Two significant issues that the Consortium engineering groups are working on include tube steel
wall thickness and equipment preservation:

= Tube Steel Wall Thickness (Hollow Structural Shapes). The site has identified that
there is an industry-wide issue with the fabrication of cold-formed welded and seamless
tube steel structural shapes. The manufacturing process for A500 structural tube shapes
creates wall thicknesses less than that required by the ASTM material specification. WEC
and CB&l are working together to address a plan that will allow the use of this material at
both Vogtle and V.C. Summer.

» Equipment Preservation. Early site delivery of equipment and components, coupled with
ongoing construction schedule delays, is creating several problems. The original
equipment specifications specified preventative maintenance or on-site storage
requirements typical for “normal” time between site delivery and installation in the plant.
Engineering is now updating equipment specifications so that purchasing/procurement
can contact suppliers to request them to provide updated preventative maintenance or
storage requirements necessary for a longer storage period between site delivery and
plant installation/equipment operation. It is unknown whether any equipment has
degraded to the point where it must be replaced, and it is unknown whether equipment
and component warranties are impacted.

Further, the Consortium has compiled a listing of major risks to project completion extracted from
the project risk register. From an engineering perspective, the major risks include:

= Reactor coolant pump issues

»  Coupler weld issues

* Passive core cooling system issues

= Auxiliary building wall 11 changes

= Reactor coolant system/steam generator system transient analysis

= Generic Safety Issue 191 cable debris issue

= Motor and air operated valve operational setup sheets

The Consortium should endeavor to address and resolve these risks to minimize project impacts.

3.2 Licensing Current Status

The V.C. Summer licensing effort appears to be well organized and staffed by personnel with
extensive experience with the AP1000 Design Control Document (DCD), the V.C. Summer (and
Vogtie) Combined License Applications (COLAs), and interactions with the NRC.
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3.2.1 Licensing Staffing

SCE&G manages the overall licensing program for V.C. Summer and they work closely with the
licensing and engineering personnel from Southern Company for the Vogtle project. WEC
manages the Consortium'’s licensing efforts.

There are 14 personnel in the SCE&G licensing group. 5 persons handle LARs and departures.
The rest of the group handles NRC inspections, other permits, Final Safety Analysis Report
(FSAR) update, the 10 CFR 52 change process, and operating programs.

The WEC licensing organization currently has 9 personnel at the site. Four of these personnel are
working on licensing issues and 5 are dedicated to the closure of Inspections, Tests, Analyses,
and Acceptance Criteria (ITAAC). The number of ITAAC personnel is expected to increase to 10.

In the Cranberry offices, WEC has one director, 3 supervisors, and 22 engineers working on
LARs, departures, and regulatory issues.

CB&l has 2 licensing personnel assigned at the site and 1 manager in Charlotte.
3.2.2 License Amendment Requests and Departures
Currently there are 120 LARs and 657 departures. The breakdown of LARs is as follows:

35 WEC LARSs approved by the NRC
2 SCE&G LARs approved by the NRC
18 LARs submitted to the NRC, but not yet approved
63 Not yet submitted to the NRC
2 Vogtle only
120 Total

Known LARs appear to be well in hand with detailed schedules developed for each LAR. There
are active and continuous interactions with the NRC on each LAR and the NRC is working to meet
construction need dates. The schedules for LAR 30 and 111 were reviewed and they include a
good breakdown of schedule activities and durations for these LARs.

The Consortium is tracking their schedule and quality metrics for licensing change packages and
improvements have been seen in both areas.

SCE&G Licensing is working to improve the turnaround time for incorporating LARs and
departures into the integrated FSAR. At the time of the assessment, 1 approved LAR and 108
approved departures had not been incorporated. Formal revisions to the FSAR are issued every 6
months.
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Various LARs have represented significant project challenges since the start of safety-related
construction including:

LARs 54, 55 Basemat ACI-349 shear reinforcement (February 2013)
LAR 60 Auxiliary building structural floors (July 2014)
LAR 72 CAO01 module anchor and CA05 (March 2015)
LAR 78 CAO04 tolerance change (August 2015)
LARs 110, 111 AWS D1.1-2000 (September 2015 and TBD)

LAR 30 Remove MSIV compartment vents and change penetration rebar
design/turbine bay wall 11.2 tornado missiles (TBD)

The Consortium identifies the possibility of emergent LARs as one of the project’s significant
risks. These are LARs (like the recent LAR on CA22 rebar) that are discovered late and have the
potential for impacting construction work progress. The various tight tolerances identified in DCD
Tier 1, Table 3.3-1, “Definition of Wall Thicknesses for Nuclear Island Buildings, Turbine Building,
and Annex Building” are a continuing concern with the civil construction work underway. And, as
the number of construction work fronts expands, the potential for identifying emergent LARs (and
departures) may increase.

3.23 ITAAC
There are 873 ITAAC. Thirteen (13) of the ITAAC have been closed (about 1.5%).

An ITAAC schedule has been developed that includes the closure activities for each ITAAC. The
schedule is a good tool to track the efforts for ITAAC closure. Periodic ITAAC schedule reports
are also submitted to the NRC.

All ITAACs must be closed by fuel load. This will be a significant challenge requiring substantial
efforts by the engineering and licensing organizations in the late stages of the construction effort.
The current schedule shows a peak of almost 120 ITAAC closures in January 2018 and over 90 in
June 2018.

ITAAC performance and documentation plans have been prepared for each ITAAC. Several
examples were reviewed during the assessment:

* APP-RNS-ITH-004, Standard Plant ITAAC 2.3 06.09b.iv
= APP-PCS-ITH-014, Standard Plant ITAAC 2.2 02.02a
» APP-RCS-ITH-048, Standard Plant ITAAC 2.1 02.11b.iii
= APP-RCS-ITH-056, Standard Plant ITAAC 2.1 02.08b
= APP-RCS-ITH-060, Standard Plant ITAAC 2.1 02.08d.vii
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{ These plans appear to be complete and identify the responsible organizations, ITAAC wording,
supporting documents, and the ITAAC performance and documentation plan. The plans include
the logic for ITAAC performance, deliverables to support ITAAC submittal, personnel
identification/ assignment, materials or instrumentation procurement needed, vendor support
needed, and the schedule for performance (including schedule activities in the integrated project
schedule). A draft of the ITAAC closure letter is also included in the plan.

SCE&G and Southern Company have recently met with the NRC to discuss the concept of
Early Uncompleted ITAAC Notification (UIN). The UIN concept of getting early NRC agreement
on planned actions for later verification when completed could help with the high number of
ITAAC closures at the end of the construction effort.

Public involvement or intervention in the ITAAC closure process is considered a project risk,

although the potential for intervention is viewed as limited based on the specific 10 CFR 52.103
criteria.

The Consortium has identified delivered equipment conformance to ITAAC requirements as one
of the project's significant risks.

3.3 Observations and Recommendations

Engineering observations and recommendations are identified in Table 3-1.

__ Table 3-1. Englneering Observations and Recommendations.

E1 Observation(s)
e Numerous E&DCRs aré being created, processed, and implemented due to incomplete design
or to resolve constructability issues.
= Based on the team’s observations of current civil work, the issued design is often not con-
structible (currently averaging over 600 changes per month). The complexity of the engineering
design has resulted in a significant number of changes to make the design constructible.
¢ The forecast and scheduled/work-off plan is unclear with respect to E&DCRs.

Recommendation(s)

= Initiate a focused effort to complete known design “debt” to assist construction planning and to
eliminate one source of E&DCRs.

» Establish a forecast based on historical data and staff on a level of effort basis to support.
Provide additional staffing to address emergent E&DCRs and work off the current backlog.
Adjust the make-up of the team expertise (civil, piping, electrical, etc.) to support the different
stages of construction.

* Locate dedicated WEC engineering response teams to the site with design authority to resolve
E&DCR issues.

« Establish a WEC/CB&I "light structures” design organization at the site to work with construc-
tion to redesign and reissue piping, HVAC, conduit, and tray supports that have been identified
as difficult or impossible to construct (in advance of the construction need date), and to support
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Table 3-1. Engineering Obseiv#tlons and Re_coﬁ_lmeﬁdatio'ns '

No. | | e _ Description e Y
the design of field run commodities such and conduit and instrumentation tubing that have yet
to be installed.

E2 | Observation(s)

» The work package data prepared by field engineering is checked for content accuracy and
completeness in accordance with CB&! procedures NCSP 2-19, NCSP 2-12, NCSP 2-7, and
CSI 2-19. All of the required information is then placed into a binder(s) and sent to document
control, who then manages the daily sign out, sign in of the work package by the craft. In some
instances, the work package is in three binders — instructions, engineering drawings, and
E&DCRs (change paper not yet incorporated into the parent drawings). :

« Simplification of the entire work package is desired, and it was identified that a task force was
being assembled to figure out how to make the process simpler and streamline the work
package physical size.

= Approximately 2,000 work packages have been written to date; 800 of these are closed; 1,200
in some state of being worked, 100-200 are checked out from document control daily, and
18,500 to 24,000 total are expected to be written for Units 2 and 3.

Recommendation(s)

¢ Use a Six Sigma approach to simplify the size and content of the work package.

= Strictly enforce within WEC and CB& design enginsering that no more than four change pa-
pers against a design drawing may exist before they must be incorporated into the parent
document for re-issue to construction.

E3 | Observation(s)

During an October 13, 2015 visit to the Unit 2 containment document control drawing annex,
more than several drawings were identified as being annotated with 10 or more changes.
Document control personnel had previously indicated that per plant requirements, drawings
should be revised after four (4) changes. In an unscientific sampling of ten (10) drawings, four
(4) were found to exceed four (4) changes with one containing 33 active changes. The potential
impacts of excessive changes to existing drawing revisions include the additional time burden
on field personnel performing work using the drawings and document control personnel
maintaining the drawings. Additionally, it complicates the ability of field workers to verify that
work is being performed to the latest approved drawing.

Recommendation(s)

» Review current processes and resources to determine why plant drawing revision require-
ments are not being met. Based on the resuilts, revise process and/or add resources to ensure
that engineering drawings are revised in a timely manner.

E4 | Observation(s)

e Numerous late (just prior to or during installation) N&Ds to document installation issues are
being created, processed, and implemented to support supplier or constructability issues.

s The forecast and scheduled/work-off plan was unclear to the assessment team with respect to
N&Ds.

« There appears to be inadequate coordination between construction, field engineering, and
design engineering on preliminary and final disposition N&Ds.
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: 'th_lagsa-}‘lv_ Eng_lneeringl'Obibnﬁétidns;gnd Reqomm_engtjp_qg__ '

NG TS | ___ Description_

Recommendation(s)

¢ Initiate a focused effort on planning and review of design, vendor/contractor documents and
tolerances to eliminate or have early identification of N&Ds.

 Establish a forecast based on historical data and staff on a level of effort basis to support.
Adjust the make-up of the team expertise (civil, piping, electrical, etc.) to support the different
stages of construction.

» Create/revise the process to enhance coordination between construction, field engineering,
and design engineering for N&Ds.

E5 | Observation(s)

* The Strategic Planning Group reviews electrical, piping, and I&C for everything but yard work.
The deliverables from this group includes a "room plan” and the goal Is to perform this review
approximately 6-9 months in advance of when the work is scheduled; to identify all the things
that must be installed in a room prior to the room ceiling being installed. The group has a staff of
14.

* Review priority is set by construction. Approximately 3,000 work packages have been scoped
(electrical and piping only) and approximately 100 have been planned electronically (several
more were recently reviewed with the assessment team). Not much electrical design has been
completed and issued for construction to be available and that which is issued is considered
problematic in many cases.

* Pipe supports seem overly complicated; in containment electrical supports are “box beams”;
room plan being developed to support the boundary information package (BIP) to support
system turnover.

Recommendation(s)

¢ The standard plant 3D model should be updated so that it accurately reflects the final design so
that it will better support understanding what is in a room that must be constructed.

 If possible, the 3D model should be put under configuration control so that images and data
drawn from it can be relied on.

¢ E&DCRs and N&Ds should be rolled into design drawings and the 3D model to reduce the
potential for human error in missing a requirement shown on these change documents.

E6 | Observation(s)
¢ Several significant problem areas are being actively worked to resolution:
— Chilled water system. Redesign is in progress and will be resolved by December
2015.
— Turbine drain and vent system. Redesign is in progress and will be resolved by
December 2015.
= Annex building reinforcing steel. This issue is being resolved at Vogtle.
— Main steam piping (WEC inside auxiliary building; CB&l outside auxiliary building).
WEC over-specified the main steam pipe wall thickness. This resuited in a new
stress analysis that shows supports overloaded and being redesigned (thicker pipe
equals more weight than originally analyzed); created a major problem with the
main steam pipe anchor at the auxiliary building wall (stargate).
+ Equipment preservation is requiring engineering to revise specifications and go back to ven-
dors to obtain new vendor submittals for equipment preservation requirements not originally
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Table 3:1. Enginesring Observations and Recommendations

anticipated to be required (because equipment is being delivered to the site well in advance of
the construction need dates and construction need dates have slipped (compounding the
problem).

Recommendation(s)

s Assess the practicality of buying new main steam pipe with the correct wall thickness rather
than performing counter boring operations in the field and redesign of the stargate anchor,
which may require changes to a ‘special processes’ specification or manual.

« Evaluate if equipment site delivery can be delayed to minimize field equipment protection
problems prior to installation in the plant.

E7 | Observation(s

+ An E&DCR is required for all changes, including software (e.g., calculation revision).

o WEC performed an E&DCR study for the period May 15 — August 15, 2015. E&DCRs were
classified as home office Issues (unsolicited change), construction impact, and exceptions. A
new study covering August 15 — December 15, 2015 is in progress.

»  Work package planning (6 months in advance of construction) can identify issues requiring
resolution. WEC is part of the new site Strategic Planning Group.

+ The construction planning and constructability review efforts are not far enough out in front of
the construction effort to minimize impacts.

Recommendation(s)

s Intensify the efforts of the Strategic Planning Group, work package planning, constructability
reviews, etc. to identify design changes needed well in advance of the construction need date.

¢ Look-ahead beyond where construction is today and work with the site Strategic Planning
Group to roll in E&DCRs for all design documents associated with the room being planned, so
that the room plari deliverable has the most up to date design documents.

E8 Observation(s)

» The two major design areas yet to be issued are electrical and civil:

— Electrical — above El. 100' in the auxiliary building (trays and conduit).

— Civil — above El, 100’ in the auxiliary building — C7 reinforcing steel release; CA50 -
modules; A5 (El. 135') and A6 (El. 117’) floors (embeds for as-procured
commodities); floor modules SPL18 and SPL51 — China experience — reviewing
first 20% of changes and categorizing as “must have”; a simplification design
package for “must haves” to be issued by WEC (in schedule).
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» Place emphasis on getting these new designs completed and associated drawings Issued as
soon as possible to construction/procurement.

e Conduct a constructability review meeting with construction prior to issue in order to avoid the
need for changes.

E9 | Observation(s)

« The resolution of open items and emergent site issues is shared with Vogtle for standard plant
(1 x 4) designs.
s WEC has three (3) dedicated response teams in Cranberry to address emergent issues —
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TNo ____ Description P e
civil-electrical, modules, mechanical. Includes about 80 engineers (doubled in size since the
April 30, 2015 design complete declaration).

= Post-Engineering Design Closure Plan — includes items such as hot functional testing plan,
startup support, piping and supports as-built reconciliation, document turnover program, etc.
WEC is identifying and verify this emergent work now. These activities will be added to the
schedule, resource loaded, and tied to construction/startup/fuel load.

* Domestic hold removal is tracked and statused weekly. These are tied to construction need
dates and consist of holds on design drawings that must be released so that construction can
proceed with the work identified within the hold. These are reviewed weekly with project con-
trols and statused weekly on a dashboard.

« The EDC dashboard shows an increase in “Approved DCPs/Doc Pairs" requiring closure over
the past several weeks with most coming from civil, which Is indicative of the current major
construction work front.

= A weekly four hour meeting is held with engineering ta review/status the to-go schedule and
the above items.

Recommend S

»  WEC engineering should continue to stay on top of emergent issues including maintaining
focus on the increase in Approved DCPs/Doc Pairs requiring closure.

e Add appropriate staff to work off the backlog of approximately 1,150 of 1,400 items identified on
the September 14, 2015 dashboard.

e Complete the identification and resource loading of the post-engineering design closure plan
and load activities/resources into the P6 schedule. Assess changes to staffing that may be
required to support this work.

» The weekly four hour engineering schedule meeting is a good practice and should continue.

E10 | Observation(s)

¢ The Strategic Planning Group was recently formed to review and prepare a room plan which, at
a high level, identifies all the construction work required to be completed in a given plant room,
and a general sequence of installation of the commodities within the room. The room pian re-
view is planned to be performed approximately 6 to 9 months in advance of the construction
start date for the room/area.

= Operating procedures for the Strategic Planning Group have been approved. The current staff
is 14.

¢ The effort identifies only electrical, piping, 1&C, and modules work for a given room. No material
quantity takeoffs or yard work planning Is included. Field engineering does all other construc-
tion planning.

« The priority of room plan development is set by construction.

= The room plan process came into existence because of the difficulty of pulling together ali of

_the design drawings for all commodities required to be installed in a room, coupled with trying

to comply with issued/approved but not incorporated change paper (E&DCRs).

¢ The room plan deliverable is input to work package planning that Is performed by the central

planning group which is newly formed and has a staff of 28.

e Approximately 3,000 work packages (electrical, mechanical) have been scoped. Approxi-

mately 100 rooms planned to date (electronically). '

0G Jo Gz @bed - 3-GOE-2102 # 194900 - 0SdOS - Wd §2:2 L JoquisnoN 210z - d31Id ATIVOINOY1LO3 T3

Strictly Confidential to Bechtel, SCE&G, and SCPSA. =  Page | 20

Produced Pursuant to Proviso 91.25 SCPSA-House_00000206



V.C. Summer Nuclear Generating Station Units 2 & 3 | Project Assessment Report Draft November g, 2015

__ Table 3-1. Engineering Observations and Recommendations

b i e

_No. |

CBail construction; prepared by commodity (e.g., piping, pipe support, electrical, etc.).

» Preliminary findings in the room plans are that piping and electrical tray supports are compli-
cated and congested and will be a significant challenge to install. This could result in a signif-
icant amount of emergent E&DCRs and N&Ds similar to the civil design problems.

e Work packages are being scoped to be consistent with the startup boundary information plans
so that they support system turnover to the pre-op test group.

« The 3D model Iis used but it is not up to date; commodity clashes (intersections) are seen and
noted.

s  Piping and electrical support locations cannot be easily tied to civil drawing baseplates. This
requires a lot of research to figure out. Indications are that electrical may also be an issue.

» Supplemental (miscellaneous) steel to support pipe and tray supports is not yet designed
which results in change paper to get it fabricated and installed.

» Two-inch diameter and under conduit/piping is field routed.

Recommendation(s)

« Engineering should get ahead of construction and get E&DCRs incorporated into design
drawings so that construction planning is simplified and takes less time.

= A construction priority should be work package closure.

= The Strategic Planning Group function should continue because of the issues that have been
identified to date with the engineering design drawings.

» Setup in the field a design engineering "light structures” group to facilitate field walkdowns to
support preparing designs for 2" diameter and under support designs, and issue the design
drawings.

E11 | Observation(s)

Based on discussions with SCE&G engineering and licensing personnel:

e SCE&G does not believe WEC engineering is ahead of construction.

»  WEC has limited civil/structural resources in their Cranberry office to deal with the clvil licensing
issues and is not as knowledgeable of ACI 349 as the NRC.

e SCE&G believes there will be more emergent civil issues, e.g., construction tolerances.

« The piping Design Acceptance Criteria (DAC) ITAAC may become a potential problem area.
The Consortium has to inform the NRC when piping stress analyses are complete so that NRC
can inspect them.

* SCE&G expects problems with digital 1&C.
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Recommendation(s
» No specific recommendations.

E12 | Observation(s)

« Module design was not complete at time of contract execution. The change from A36 to A572
steel created fabrication issues.

» “As assembled” final module tolerances are driven by ITAAC requirements. Fabrication tol-
erances had to be tighter to meet ‘as assembled” tolerances.

« Different tolerances are specified for different modules.

« Fabricators are finding design errors.
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*  Some large mechanical modules are complex and not yet fabricated.
e The WEC site team supports onsite modute work. WEC Cranberry supports in shop module

fabrication.

Recommendation(s)

= Correctly sequence the placement of mechanical and floor modules into Unit 3 CA20 and
CAO01 modules prior to installing them in the unit. s

E13 | Observation(s
A significant number (greater than 1,000) WEC drawing holds exist that are impeding procurement
and construction activities.

Recommendation(s)

e As part of the weekly schedule update meeting, review near term holds and commit to getting a
release date for hold removal and document issue to support procurement and construction
work.

E14 | Observation(s

* The to-go WEC engineering schedule comprises roughly 75-85% activities that are ‘software’
only; i.e., closing out corrective actions, rolling in outstanding E&DCRs, archiving calculations,
etc., most of which is required to support fuel load, not the day-to-day construction work.

» The Post-Engineering Design Closure Plan is meant to be that engineering work necessary to
get the plant to fuel load, but is not necessarily tied to immediate construction work; e.g., hot
functional testing plan, SIT/ALRT testing plan, engineering support to startup; piping and sup-
ports as-built reconciliation; structural adequacy evaluation, document turnover to the Owner,
etc. WEC is working to develop the work scope, schedule, and resources required for com-
pleting or supporting these activities.

Recommendation(s)

= Continue with the weekly schedule review meetings to ensure these engineering activities are
getting completed in addition to supporting emergent site issues and completing any unfinished
to-go design engineering.

¢ Assemble a team of subject matter experts to develop the work scope, schedule activities, and
resource requirements for Post-Engineering Design Closure. This will enable determination of
the need to add resources later in the project or to reassign personnel to support these work
activities. :

E15 | Observation(s)

Personnel assigned to the onsite document control team are working significant overtime. Two
document control staff persons were recently added and an additional member may be added in
the near future. The document control team is challenged with the volume of work necessary to
support work packages and drawing maintenance.
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Recommendation(s

» Perform a review that leverages the experience of current team members who have worked
other commercial nuclear sites and develop a “best in class” approach to document control.
Alter work processes to incorporate the things that worked well at other locations and avoid the
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mistakes that may have occurred elsewhere. Encourage a questioning attitude among team
members that allows the question, “why are we doing this?" to be asked of all phases of the
document controf process.

» Implement the use of bar coding to reduce the amount of time craft personnel spend in re-
trieving and submitting work packages.

E16 | Observation(s)

» Based on discussions, site document control has a challenging task to meet existing work
package demands, though, from discussion, it appears that electronic processes do assist in
package processing and production/reproduction. Document control is staffed with fourteen
(14) workers, providing coverage 24 hours per day for six (6) days each week, with staff on call
for Sunday work.

e The work control process places a significant administrative burden on those developing,
maintaining, and administering work packages. Field work portions of the packages contain
numerous sign offs, requirements for shift work accomplishments to be documented, etc.
These requirements begin once a package has been picked up from document control at the
beginning of a shift, transported to the work site, pre-job brief performed, and work allowed to
begin. At the end of shift, the package is returned to document control, where entries/updates
provided during the shift are documented. The next shift continues the process when the shift
representative picks up the package to begin the next phase of work.

Recommendation(s)

e Continue the cross functional team Iidentified by the Consortium that is tasked to review the
work control process (including decument control) and include consideration of the following
items:

— Reducing the volume of paper in work packages

== Minimizing worker entries to those absolutely necessary to document work
performed :

— Implementing alternative means of making worker entries (electronic tools)

— Performing field assessments of work package activities to include
worker/foreman feedback/suggestions

— Eliminating documentation not specifically needed in the field for workers to
perform work

— Developing work packages for smaller, more discrete work scope.
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This section describes the assessment of the procurement aspects of the project. Section 4.1

provides a summary of the current status. Section 4.2 provides procurement observations and
recommendations.

41 Current Status